Carbon-14 radiolabeling and in vivo biodistribution of a potential anti-TB compound.
A potential anti-TB compound bearing a nitroimidazole moiety from iThemba Pharmaceuticals TB chemical library exhibits promising in vitro activity in the microplate almar blue assay (MABA) with a minimum inhibitory concentration (MIC) value of 3 µg/mL. It is equipotent to the front-line drug Isoniazid, but the compound is less toxic with an IC50 of >100 µg/mL. Therefore, this potential iThemba nitroimidazole, 4-([1,1'-[(14)C6]biphenyl]-4-ylmethyl)-9-nitro-3,4,5,6-tetrahydro-2H-imidazo[2,1-b][1,3,6]oxadiazocine, was radiolabeled with the C-14 isotope. The synthesis of the (14)C-labeled nitroimidazole was accomplished in seven steps from diethanolamine with a final specific radioactivity of 3.552 GBq/mmol, a radiochemical yield of 87%, and a radiochemical purity of ≥96%. The source of the C-14 radiolabel was bromobenzene which was introduced by the Suzuki-Miyaura reaction. Tissue distribution results showed that the radiotracer has a high accumulation in the lungs of TB-infected mice, statistically significantly higher than in healthy mice. However, the clearance (for both TB-infected and non-TB-infected mice) from all organs (except the small intestine) from 1 to 2 h as well as the low percentage of injected dose per gram values achieved indicates breakdown of the compound in vivo and subsequent clearance from the body. The latter suggests that the compound might not be useful as an anti-TB drug in humans.